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mice. Using a S. Typhimurium mutant defective for putrescine and spermidine 23 biosynthesis, we show that polyamines are essential for coping with reactive nitrogen 24 species, possibly linking polyamines to increased intracellular stress resistance. However, 25 using a mouse model defective for nitric oxide production, we find that polyamines are 26 required for systemic infections independently of host-produced reactive nitrogen species.
27
To distinguish between the physiological roles of putrescine and spermidine, we replication is facilitated by the Salmonella Pathogenicity Island 2 (SPI2) encoded type 48 three secretion system and its secreted virulence factors [22] . Inside the macrophages,
49
Salmonella is sequentially exposed to the antimicrobial activity of first the NADPH oxidase 50 generating a burst of the bactericidal superoxide (O2 -) radicals followed by a more 
120
The next day 100 μl of overnight culture was spread on M9 agar plates. 
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11 the polyamine biosynthesis mutant, the growth-rate is also reduced in response to the 243 stress, however, not at a statistically significant level (Fig. 2B) . The slight reduction in 244 growth rate is complemented by a plasmid expressing the putrescine biosynthesis gene 245 (speB) (Fig. 2C) , and by addition of either spermidine (Fig. 2D) or putrescine (Fig. 2E) and the polyamine biosynthesis mutant were subjected to two types of reactive nitrogen 259 species, S-Nitrosoglutathione (GSNO), a bacteriostatic compound (Fig. 3B ) and 260 peroxynitrite (PN), a bactericidal compound (Fig. 3C ). cultures completely attenuates growth of the polyamine mutant (Fig. 3C) 
Polyamine biosynthesis is required for systemic infection of mice independently of

Spermidine biosynthesis and transport is required for systemic infections of mice
307
In the polyamine biosynthesis mutant, both putrescine and spermidine biosynthesis genes 
321
During competitive infection of both C57BL/6 mice and iNOS-/-mice, the ∆speE;∆potCD 322 mutant was severely and significantly attenuated with competitive indices versus the wild 323 type of 0.1 (P=0.0002) and 0.14 (P=0.0002), respectively (Fig 4) . Interestingly, neither the have a growth defect in M9 (Fig 5A) and it is not more sensitive to oxidative (5B) or M A N U S C R I P T
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15 nitrosative stress (5C) than the wild type, whereas replication in macrophages was slightly 342 and significantly reduced for the spermidine mutant (7.4 fold replication) compared to the 343 wild type (16.5 fold replication), P=0.0442 (Fig 5D) . 
